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Sampling Methodology

Samples are collected from monitoring wells using either dedicated Teflon® well bailers
or bladder pumps. (Dedicated bailers are equipped with Teflon® -coated stainless steel lead-
ers.)

The method of collection depends on well construction, water depth, and the water-yielding
characteristics of the well. Bailers are used in wells with low standing water volume; bladder
pumps are used in wells with good water-yielding characteristics.

To ensure that only representative groundwater is sampled, three well volumes are re-
moved (purged) from the well before the actual samples are collected. If three well volumes
cannot be removed because of limited recharge, purging the well to dryness provides sufficient
purging. Conductivity and pH are measured before sampling and after sampling, if sufficient
water is still available, to confirm the geochemical stability of the groundwater during sam-
pling.

The bailer, a tube with a check valve at the bottom and the top, is lowered into the well
until it reaches the desired point in the water column. The bailer is lowered slowly to ensure
that the water column is not agitated and is then withdrawn from the well with a sample and
emptied into a sample container.  The bailer, bailer line, and bottom-emptying device used to
drain the bailer are dedicated to the well, i.e., are used exclusively for that well at all times.

Bladder pumps use compressed air to gently squeeze a Teflon® bladder that is encased in
a stainless steel tube located near the bottom of the well. When the pressure is released, new
groundwater flows into the bladder. A series of check valves ensures that the water flows only in
one direction. The drive air is always separated from the sample and is expelled to the surface
by a separate line.

Bladder pumps reduce mixing and agitation of the water in the well. Each bladder pump
system is dedicated to an individual well to reduce the likelihood of sample contamination from
external materials or cross contamination. The compressor and air control box can be used
from well to well because they do not contact the sample.

Immediately after the samples are collected they are put into a cooler and returned to the
Project’s Environmental Laboratory. The samples are preserved with chemicals, if necessary,
and stored under controlled conditions to minimize chemical and/or biological changes after
sample collection. The samples are then either packaged for expedited delivery to an off-site
contract laboratory or kept in controlled storage to await on-site testing.
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Figure 3-7. pH in Groundwater Samples from the Sand and Gravel Unit

Figure 3-8. Conductivity in Groundwater Samples from the Sand and Gravel Unit
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Figure 3-9. Gross Alpha in Groundwater Samples from the Sand and Gravel Unit

Figure 3-10. Gross Beta in Groundwater Samples from the Sand and Gravel Unit
(Figs. 3-10a and 3-10b follow with magnified scale.)
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Figure 3-10a. Gross Beta in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. 3-10)

Figure 3-10b. Gross Beta in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. 3-10a)
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Figure 3-11. Tritium Activity in Groundwater Samples from the Sand and Gravel Unit
(Fig. 3-11a  follows with magnified scale.)

Figure 3-11a. Tritium Activity in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. 3-11)
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Figure 3-12. pH of Groundwater Samples from
the Till-Sand Unit

Figure 3-13. Conductivity of Groundwater
          Samples from the Till-Sand Unit

Figure 3-14. Gross Alpha in Groundwater Samples
from the Till-Sand Unit

Figure 3-15. Gross Beta in Groundwater Samples
from the Till-Sand Unit
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Figure 3-16. Tritium Activity in
Groundwater Samples from the Till-Sand Unit
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Figure 3-17.  pH of Groundwater Samples from
the Weathered Lavery Till Unit
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Figure 3-18. Conductivity of Groundwater Samples
from the Weathered Lavery Till Unit
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Figure 3-19. Gross Alpha in Groundwater Samples
from the Weathered Lavery Till Unit
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Figure 3-20. Gross Beta in Groundwater Samples
from the Weathered Lavery Till Unit

(Fig. 3-20a follows with  magnified scale)

Figure 3-20a. Gross Beta in Groundwater Samples
from the Weathered Lavery Till Unit

(magnified scale of Fig. 3-20)

Figure 3-21. Tritium Activity in Groundwater
Samples from the Weathered Lavery Till Unit

(Fig. 3-21a follows with magnified scale)

Figure 3-21a. Tritium Activity in Groundwater
Samples from the Weathered Lavery Till Unit

(magnified scale of Fig. 3-21)
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Figure 3-22. pH  of Groundwater Samples from
the Unweathered Lavery Till Unit

Figure 3-23. Conductivity of Groundwater Samples
from the Unweathered Lavery Till Unit
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Figure 3-24. Gross Alpha in Groundwater Samples
from the Unweathered Lavery Till Unit

Figure 3-25. Gross Beta in Groundwater Samples
from the Unweathered Lavery Till Unit
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Figure 3-28. Conductivity of Groundwater Samples
from the Kent Recessional Sequence

Figure 3-29. Gross Alpha in Groundwater Samples
from the Kent Recessional Sequence
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Figure 3-26. Tritium Activity in Groundwater
Samples from the Unweathered Lavery Till Unit
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Figure 3-27.  pH of Groundwater Samples from
the Kent Recessional Sequence
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Figure 3-30. Gross Beta in Groundwater Samples
from the Kent Recessional Sequence
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Figure 3-31. Tritium Activity in Groundwater
Samples from the Kent Recessional Sequence
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Figure 3-32. Seven-Year Trends (1990 through 1996) of 1,1-DCA at Selected Monitoring Locations
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Figure 3-33. Six-Year Trends (1991 through 1996) of Dichlorodifluoromethane (DCDFMeth)
at Selected Monitoring Locations

Figure 3-34. Six-Year Trends of 1,2-DCE and 1,1,1-TCA (1991 through 1996)
at Selected Monitoring Locations
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Figure 3-35. Eleven-Year Trends of Averaged Gross Beta Activity at Selected Locations
 in the Sand and Gravel Unit

Figure 3-35a. Six-Year Trends of Averaged Gross Beta Activity at Selected Locations
in the Sand and Gravel Unit
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Figure 3-36. Eleven-Year Trends of Averaged Tritium Activity at Selected Locations
 in the Sand and Gravel Unit

Figure 3-36a. Six-Year Trends of Averaged Tritium Activity at Selected Locations
in the Sand and Gravel Unit
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